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FXVWRPHUV WUDYHOHUV LQRXUFRQWH[W XVH WKHVH VHUYLFHV WKH\KDYH UHDVRQV WRPDNHGHPDQGVRQTXDOLW\
:KHQWKH\H[SHULHQFHDQGFRQWULEXWHWRDWUDYHOSURFHVVHVDIXQGDPHQWDOTXDOLW\GLPHQVLRQLVXVDELOLW\




ZLWKRXW VSHFLDO DGDSWDWLRQV7KHXVDELOLW\FRQFHSW LVEDVHGRQFXVWRPHUQHHGV8VDELOLW\DOVR LQWHJUDWHV
WKH LVVXH RI SHUFHSWLRQ XVHU H[SHULHQFH DORQJ ZLWK WKH LVVXH RI LQWHUDFWLRQ XVHU DFWLYLWLHV 'XULQJ
VHUYLFH SURGXFWLRQ XVHU SHUFHLYH D ZLGH UDQJH RI SURFHVV GLPHQVLRQV RZQ SURFHVV RWKHU FXVWRPHUV
SURFHVVHV SHUVRQQHO SURFHVVHV WHFKQRORJ\ SURFHVVHV HWF DQG D P\ULDG RI RWKHU HQYLURQPHQWDO DQG
LQVWLWXWLRQDOFXHVFRPPXQLFDWLQJDQGFRQVWLWXWLQJWKH\WUDQVSRUWVHUYLFHSURFHVV
:KHQLQYHVWLJDWLQJXVDELOLW\RIWUDQVSRUWVHUYLFHVZHQHHGWRFRQVLGHUWKDWXVDELOLW\LVDIXQFWLRQRID
ZLGH UDQJH RI IDFWRUV %RWK UHVHDUFK RQ G\QDPLF VHUYLFH SURFHVVHV DORQJ ZLWK UHVHDUFK RQ VHUYLFH
HQYLURQPHQWV VWUXJJOHV ZLWK WKH LVVXH RI LQWHUDFWLYLW\ +RZ FDQ ZH HPSLULFDOO\ FROOHFW YDOLGDWH DQG
H[SODLQ VXFK IX]]\SKHQRPHQD¶VZHUH WKH LQWHUDFWLYLW\RI DFWRUV DFWLRQV RUJDQLVDWLRQV DQG WHFKQRORJ\
FRQVWDQWO\ FKDQJH WKH REMHFW RI VWXG\" 7KLV SDSHU DLPV DW D VRPHZKDW QHZ XQGHUVWDQGLQJ RI KRZ WR
DSSURDFKVXFK³IX]]\´SKHQRPHQDLQWUDYHOSURFHVVHVIURPDXVDELOLW\SHUVSHFWLYH
,QWKHIROORZLQJVHFWLRQZHGHVFULEHFHQWUDOFRQFHSWVLQWKHH[LVWLQJOLWHUDWXUHLGHQWLI\LQJWKHSUHVHQW
XQGHUVWDQGLQJ RI FXVWRPHU XVDELOLW\ IROORZHG E\ D GLVFXVVLRQ RQ WKH SUDFWLFDO WKHRUHWLFDO DQG
PHWKRGRORJLFDOVLGHRIUHVHDUFKRQG\QDPLFVHUYLFHV1HZGLUHFWLRQVIRUUHVHDUFKLVSURSRVHGDQGXVHGLQ
DQLQYHVWLJDWLRQRIDTXLWHPXQGDQHVHUYLFHSURFHVV²DWUDYHOFKDLQLQSXEOLFWUDQVSRUW²ZLWKDVRPHZKDW
DOWHUQDWLYH PHWKRGRORJLFDO DSSURDFK (PSLULFDOO\ GHULYHG IDFWRUV WKDW KLQGHU YLVjYLV VXSSRUWV WKH
WUDYHOHUVµQDYLJDWLRQ¶LQWKHWUDQVSRUWDWLRQV\VWHPDUHLGHQWLILHG,PSOLFDWLRQVIRUUHVHDUFKDUHGLVFXVVHG
HVSHFLDOO\LVVXHVRIVHUYLFHHQYLURQPHQWV
7KH DLPRI WKHSUHVHQW VWXG\ LV WR UHDFK DQ LQGHSWKXQGHUVWDQGLQJRI WUDYHO SURFHVVHV²DVSHFWVZH
QRUPDOO\RYHUVHHGXH WRPHWKRGRORJLFDOGLIILFXOWLHV6SHFLILFDOO\ WKH VWXG\ IRFXVHVRQKRZ LQGLYLGXDOV
XVHVHUYLFHHQYLURQPHQWV7KHDQDO\VLVLVEDVHGRQDWUDYHOFKDLQVSHUVSHFWLYHZKLFKPHDQVWKDWGLIIHUHQW





(VWDEOLVKHG WKHRULHV DQG FRQFHSWV KDYH PDGH D YDOXDEOH FRQWULEXWLRQ WR WKH ILHOG RI VHUYLFH
HQYLURQPHQWV²WKHSK\VLFDOVHWWLQJVDQGWKHLPSDFWRQWKHFXVWRPHU+RZHYHUWKHOLWHUDWXUHUHYLHZSRLQW
RXW VRPH SDUDGLJPDWLF OLQNV WR LQGLYLGXDOLVWLF DQG SHUFHSWLRQ EDVHG UHVHDUFK DSSURDFKHV 7KLV LV D







FXVWRPHUV /RYHORFN HW DO  7KLV FDQ EH UHIHUUHG WR DV D µVHUYLFHV\VWHP DSSURDFK¶ %HFDXVH D
VHUYLFH EHFRPHV µUHDO¶ GXULQJ SHUVRQDO LQWHUDFWLRQ LW LV QRW HDV\ IRU WKH FXVWRPHU WR REWDLQ D FOHDU
XQGHUVWDQGLQJ RI ZKDW KH RU VKH ZLOO UHFHLYH XQWLO WKH DFWXDO LQWHUDFWLRQ WDNHV SODFH 'XULQJ WKLV
LQWHUDFWLRQ WKHUH DUH PDQ\ IDFWRUV WKDW DIIHFW WKH FXVWRPHU¶V H[SHULHQFH 7KH VHUYLFH LQWHUDFWLRQ LV
VXUURXQGHGE\SK\VLFDODQGFRPPXQLFDWLYHHOHPHQWVWKDWSURYLGHLQIRUPDWLRQRQWKHQDWXUHRIWKHVHUYLFH
DQGFOXHVWRLWVTXDOLW\
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5HVHDUFK VSHFLILFDOO\ LQWHUHVWHG LQ WKH SK\VLFDO HQYLURQPHQW LQYHVWLJDWHV GLPHQVLRQV VXFK DV VSDFH
VLJQVV\PEROVDUWHIDFWVDQGGLIIHUHQWDPELHQWFRQGLWLRQV,QIRFXVLVWKHKROLVWLFFXVWRPHUSHUFHSWLRQRI
WKHVH GLPHQVLRQV DQG LWV OLQNV WR LQWHUQDO UHVSRQVHV DQG LQGLYLGXDO EHKDYLRXU 7KH EDVLF LGHD LV WKDW
HOHPHQWV RI D ILUP¶V HQYLURQPHQW FDQ EH XVHG WR HVWDEOLVK RU UHLQIRUFH DQ LPDJH DQG KDYH LPSDFW RQ
FXVWRPHU SHUFHSWLRQV DQG OHYHO RI VDWLVIDFWLRQ VHH HDUO\ UHIHUHQFHV VXFK DV %RRPV 	 %LWQHU 
%LWQHU0RUHRYHUVLWXDWLRQDO IDFWRUVDUHVKRZQWRKDYHDQHIIHFWRQFXVWRPHUV¶SHUFHSWLRQVDQG
KHQFHRQWKHLUEHKDYLRXU*UDFH	2&DVV0RUHUHVHQWFRQVXPHUEHKDYLRXUWKHRU\HODERUDWHRQ
VRFLDO HOHPHQWV 3HWHU HW DO  VXFK DV FXOWXUH VXEFXOWXUH VRFLDO FODVV VRFLDO SV\FKRORJ\ VRFLDO




FRQFOXVLRQ WKH\GLVWLQJXLVKHGEHWZHHQ IXQFWLRQDOVHUYLFHVDQGH[SHULHQFHEDVHGVHUYLFHV0RUHRYHU LQ
WKHLUVWXG\RIOHLVXUHVHUYLFHV:DNHILHOG	%ORGJHWWWKH\LGHQWLILHGILYHIDFWRUVDVKDYLQJDPDMRU
HIIHFW RQ TXDOLW\ SHUFHSWLRQV L DFFHVVLELOLW\ LL DHVWKHWLFV LLL VLWWLQJ FRPIRUW LY HOHFWURQLF
HTXLSPHQWDQGYFOHDQOLQHVV)DFWRUVVXFKDVWKHVHDUHFHUWDLQO\UHOHYDQWLQFHUWDLQVHUYLFHVHWWLQJVEXW
WKH\ DUH WRR JHQHUDO WR EH RI DVVLVWDQFH LQ XVDELOLW\ DVVHVVPHQWV DQG IRU D SURIRXQG XQGHUVWDQGLQJ RI
G\QDPLF DQG WLPHFRQVXPLQJ VHUYLFH SURFHVVHV 0RUHRYHU WKH IDFWRUV ³DFFHVVLELOLW\´ DQG ³VLWWLQJ
FRPIRUW´DUHWKHRQO\FRQFHSWOLQNLQJXVHUWRHQYLURQPHQW,QDVWXG\RIDLUSRUWGHSDUWXUHORXQJHV5RZOH\
	6ODFNLGHQWLI\P\ULDGVRIIHDWXUHVLQWKLVHQYLURQPHQWWKDWFRQVWLWXWHWKHODQGVFDSHRIVHUYLFH
DQG WKH ³WUDQVLHQW FRPPXQLW\´ RI WKH WUDYHOOHUV ,Q DGGLWLRQ WR PHUH IXQFWLRQDO GLPHQVLRQ RI WKH
HQYLURQPHQWWKHDPELHQWH[SHULHQFHFRQYH\VFXOWXUDOPHDQLQJVWKDWFRQVWLWXWHHYHU\GD\DFWLYLWLHV
5DIDHOL	9LOQDL<DYHW]DSURSRVHVWKUHHVHSDUDWHDQGFRQFXUUHQWGLPHQVLRQV²LQVWUXPHQWDOLW\
DHVWKHWLFV DQG V\PEROLVP²DV LQWHJUDO WR XVHU SHUFHSWLRQV LQ D VWXG\ RI SXEOLF WUDQVSRUW YHKLFOHV
,QVWUXPHQWDOLW\LVVXJJHVWHGLQDQDO\VHVRIXVDELOLW\DQGKXPDQIDFWRUHQJLQHHULQJ*DUOLQJ	*ROOHGJH
 1LHOVHQ  DQG HYDOXDWLRQV RI SK\VLFDO SODFHV DFFRUGLQJ WR JRDO DWWDLQPHQW &DQWHU 
+RZHOO$HVWKHWLFVLVVXJJHVWHGE\UHVHDUFKRIVSDFHDQGHQYLURQPHQWDOGHVLJQ1DVDUDQG
HQYLURQPHQWDOSV\FKRORJ\%DWHVRQ6\PEROLVPSUHVXPHVSHRSOHDVREVHUYHUVDQGLQWHUSUHWHUVRI
WKH SK\VLFDO HQYLURQPHQW UDWKHU WKDQ RQO\ DFWLYH SDUWLFLSDQWV LQ WKLV HQYLURQPHQW +HIW  9LOQDL
<DYHW] 5DIDHOL 	 6FKQHLGHU <DDFRY  (YHQ VLPSOH FKDLUV EHQFKHV DQG WDEOHV KDYH V\PEROLF
PHDQLQJV$EHQFKWKDWPD\EHIXQFWLRQDORUG\VIXQFWLRQDOPD\RUPD\QRWV\PEROL]HSXEOLFGHSHQGLQJ
RQWKHDVVRFLDWLRQVLWWULJJHU5DIDHOL	:RUOLQH7KLHOFRQFOXGHWKDWWKHNQRZOHGJHRIDOO
HOHPHQWV RI D SK\VLFDO HQYLURQPHQW FRQWULEXWHV WR D IXOOHU XQGHUVWDQGLQJ RI XVHU QHHGV DQG WKXV WR D
JUHDWHUVRFLDOVLJQLILFDQFHJLYHQWKHSRWHQWLDOWRFUHDWHEHWWHUGHVLJQRIWKHEXLOWHQYLURQPHQWDVDZKROH
$XEHUW*DPHWDUJXHWKDWHYHQWKRXJKPDLQVWUHDPUHVHDUFKKDVPDGHDYDOXDEOHFRQWULEXWLRQWR
WKH LQYHVWLJDWLRQ RI VHUYLFH SODFHV DQG WKH UROH RI SK\VLFDO VHWWLQJV RQ WKH FXVWRPHUV¶ EHKDYLRXUV DQG
DWWLWXGHV LW KDV IDLOHG WR WDNH LQWR FRQVLGHUDWLRQ WKH SURFHVV RI VRFLDO FRQVWUXFWLRQ RI WKH VSDFH E\ WKH
FXVWRPHUVROHO\DQGLQLQWHUDFWLRQZLWKRWKHUV7KHODUJHUERG\RIUHVHDUFKXQGHUOLHWKHEXLOWHQYLURQPHQW
DV JLYHQ ERXQGHG DQG ZHOOGHILQHG 7KLV LGHD LQWURGXFHV DQ DOWHUQDWLYH SHUVSHFWLYH RQ WKH VWXG\ RI






WUXVW LQ HDFK VSHFLILF OLQN RI WKH WUDYHO FKDLQ ,I RQH OLQN LV PLVVLQJ WKH ZKROH WULS FRXOG EH DQ
XQVDWLVIDFWRU\H[SHULHQFH3DUWLFLSDWLQJ LQHYHU\GD\DFWLYLWLHV LVDQ LPSRUWDQWGHWHUPLQDQWRIKHDOWKDQG
ZHOOEHLQJDQGWKHRSSRUWXQLWLHVWRSDUWLFLSDWHLQVRFLHWDOOLIHVKRXOGEHHTXDOIRUDOOSHRSOH81
+DYLQJDKDQGLFDSRUDIXQFWLRQDOGLVRUGHUVKRXOGQRWEHDKLQGUDQFH




SUREOHPV LQ QDYLJDWLQJ WKH V\VWHP 7KH FXVWRPHU LV VXSSRVHG WR LQWHUDFW ZLWK D V\VWHP RI VHUYLFH
SURFHVVHVDQGGXHWRWKHQDWXUHRIWKLVV\VWHPQHHGWRKDQGOHSDUWRIWKHV\VWHPLQGHSHQGHQWO\7KLVFR
SDUWLFLSDWLRQ LQ WKH VHUYLFH SURFHVV LV FHQWUDO IRU SXEOLF WUDQVSRUW VHUYLFHV DQG PDNHV LVVXHV VXFK DV
UHOLDELOLW\XVDELOLW\DQGVLPSOLFLW\FUXFLDO
7KHVH SUREOHPV DUH H[DFHUEDWHG IRU GLVDEOHG SHRSOH ZLWK YDULRXV KDQGLFDSV ([LVWLQJ UHVHDUFK RQ
HQYLURQPHQWDO EDUULHUV LQ SXEOLF WUDQVSRUW KDV VKRZQ WKDW WUDYHOOHUV ZLWK IXQFWLRQDO GLVRUGHUV RIWHQ
SHUFHLYHSUREOHPVZLWKVHUYLFHTXDOLW\LQ WKLVUHJDUG,ZDUVVRQ	6WnKO/DYHU\HWDO,ID









 7KH VWXG\ DOVR UHYHDOHG JDS EHWZHHQ XVDELOLW\ SUREOHPV REVHUYHG E\ D SURIHVVLRQDO RFFXSDWLRQDO
WKHUDSLVWDQGSUREOHPVUHSRUWHGE\WKHSDUWLFLSDQWVWUDYHOOHUV
+RZHYHU WR GDWH RQO\ D IHZ VWXGLHV DUH IRXQG DGGUHVVLQJ SURFHVV PDWWHUV DQG WKH\ DUH PDLQO\
FRQFHUQHGZLWKVHSDUDWHSDUWVRIWUDYHOFKDLQVYHKLFOHVEXVVWRSVVLGHZDONVNHUEVWRQHWDFWLOHVXUIDFHV
HWF 1R UHVHDUFK LV IRXQG VWXG\LQJ WKH QRGHV EHWZHHQ VXEV\VWHPV VXFK DV WUDQVLW KDOOV LQIRUPDWLRQ





)RU GHFDGHV UHVHDUFKHUV KDYH SHUFHLYHG VHUYLFH DV EHLQJ VRPHWKLQJ GLIIHUHQW IURP SURGXFWV 7KH
G\QDPLF LQWHUDFWLYH DQG VRPHZKDW IX]]\ QDWXUH RI WKH VHUYLFH FRQFHSW KDV EHHQ VWUHVVHG DQG LW LV
DSSDUHQW WKDW WKH SURFHVV DQG LQWHUDFWLYH QDWXUH RI VHUYLFHV LV GLIILFXOW WR LQYHVWLJDWH PHDVXUH DQG
DQDO\VH ,QGHHG *XPPHVVRQ  TXHVWLRQHG ZKHWKHU WKH FRQFHSWV FDWHJRULHV PRGHOV WKHRULHV
VWDWLVWLFDOGDWDDQGVWDWHPHQWVSURYLGHGE\UHVHDUFKUHDOO\FDSWXUHUHDOLW\7KHEXONRIUHVHDUFKUHOLHVRQ
SHUFHSWLRQVDVWKHXOWLPDWHGHWHUPLQDQWVRIVHUYLFHTXDOLW\²UDWKHUWKDQEHKDYLRXUDOGDWD7KLVPDNHVIRU
D VKDOORZ HPSLULFDO IRXQGDWLRQ WKDW GHSHQGV RQ GDWD IURP PHPRU\EDVHG FRJQLWLRQ DQG HPRWLRQV





DIWHU WKH FXVWRPHU¶V H[SHULHQFH²LV HVSHFLDOO\ UHOHYDQW ZKHQ DVVHVVLQJ FXVWRPHU SHUFHSWLRQV RI WKH
VHUYLFH H[SHULHQFH7KH TXHVWLRQ RIZKDW WR FROOHFW LQYROYHV DQ DVVHVVPHQW RI WKH UHOHYDQW IDFWRUV DQG
VRFLDO PHFKDQLVPV WR H[SORUH 7KH TXHVWLRQ RI KRZ WR FROOHFW HPSLULFDO GDWD LQYROYHV DVVHVVPHQWV RI
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WKHVHFULWLFDOHPSLULFDODQGPHWKRGRORJLFDOLVVXHVDIIHFWLQJWKHIRXQGDWLRQRIH[LVWLQJUHVHDUFK5HVHDUFK
WUDGLWLRQDOO\ LVEDVHGRQ UHWURVSHFWLRQZKLFK OLPLWVGDWD WRZKDWFRXOGEH VWRUHG LQPHPRU\&DSWXULQJ
FXVWRPHU GDWD LQ QDWXUDO VHWWLQJVGXULQJ VHUYLFH H[SHULHQFHV UHQGHUV DOWHUQDWLYH FRQFOXVLRQV LPSRUWDQW
IDFWRUVIRUWKHXVHULQWKHVSHFLILFLQWHUDFWLRQ2WKHUUHVXOWVPLJKWEHREWDLQHGIURPVWXGLHVEDVHGRQL
EHKDYLRXUDOGDWDLLDOWHUQDWLYHPHWKRGVRIGDWDFROOHFWLRQRULLLDOWHUQDWLYHIRUPVRIGDWDDQDO\VLV7KH
UHVXOWV RI UHVHDUFK XVLQJ VXFK DOWHUQDWLYH DSSURDFKHV PLJKW KDYH LPSOLFDWLRQV IRU IXWXUH WKHRU\
GHYHORSPHQW
)URP WKH DERYH GLVFXVVLRQ LW LV DSSDUHQW WKDWPDLQVWUHDPPHWKRGV IRU GDWD FROOHFWLRQ VXUYH\V DQG
SHUVRQDO LQWHUYLHZV ODFN YDOLGLW\ZKHQ LW FRPHV WR DVVHVVPHQWRI FHUWDLQ DVSHFWV RI VHUYLFHSURFHVVHV
7UDGLWLRQDO VXUYH\V KDYH IL[HG DQG j SULRUL FRQFHSWV DQG WKH\ WKHUHIRUH ODFN IOH[LELOLW\ LQ FROOHFWLQJ
UHOHYDQW GDWD RQ WKH VXEMHFWLYH SHUVRQDO H[SHULHQFH RI VHUYLFH SURFHVVHV 7KHUH ZLOO DOZD\V EH D
VXEVWDQWLDO JDS EHWZHHQ WKH FROOHFWHG GDWD DQG WKH H[SHULHQFH RI ZKDW DFWXDOO\ KDSSHQHG LQ WKH UHDO
VLWXDWLRQ 3HUVRQDO LQWHUYLHZV DUH FORVHU WR WKH SKHQRPHQRQ DQG SURYLGH D EHWWHU LQGLFDWLRQ RI WKH
VXEMHFWLYH H[SHULHQFH RI FXVWRPHUV 0RUHRYHU WKH YHUEDO H[FKDQJH EHWZHHQ WKH UHVSRQGHQW DQG WKH
LQWHUYLHZHU FDQ DWWHPSW WRPDQDJH WKH UHWURVSHFWLYH SUREOHPV RI D FRPSOH[ H[SHULHQFH+RZHYHU WKLV
NLQG RI GDWD UHPDLQV UHWURVSHFWLYH E\ LWV YHU\ QDWXUH DQG WKH FROOHFWHG GDWD DOZD\V UHSUHVHQW DQ
H[SHULHQFHRIDSDVWVLWXDWLRQ²ZLWKWKHSRVVLELOLW\RIHUURUDVLWFRPHVWRPHPRU\GXULQJDQLQWHUYLHZ
5HWURVSHFWLYHPHWKRGV E\ WKHLU YHU\ QDWXUHPDNH LW GLIILFXOW WR LGHQWLI\ ZKDW UHDOO\KDG DQ HIIHFW RQ
FXVWRPHUSHUFHSWLRQ
)RU WKHVHUHDVRQVYDULRXVDXWKRUVKDYHSRLQWHGRXW WKDW UHVHDUFKHUVQHHG WRJREH\RQGUHWURVSHFWLYH
SV\FKRORJLFDOSHUFHSWLRQDV WKHXOWLPDWHUHVRXUFH IRUREWDLQLQJGDWDRQFXVWRPHUSHUFHSWLRQVRITXDOLW\
6LOYHUPDQ  'HQ+DULQJ  +HDWK  (FKHYHUUL  7R RYHUFRPH YDOLGLW\ SUREOHPV
UHVHDUFKHUV QHHG WR GHYHORS GLIIHUHQW NLQGV RI REVHUYDWLRQDOPHWKRGV WR JHW FORVHU WR WKH SKHQRPHQRQ













7ZR VDPSOHV RI WUDYHO SURFHVVHV ZHUH DQDO\VHG 7KH ILUVW VDPSOH FRQVLVWHG RI LQGLYLGXDOV ZLWK
GLIIHUHQW IXQFWLRQDOGLVRUGHUVVXFKDV LFRPSOHWH ORVVRIVLJKW LLFRPSOHWH ORVVRIVLJKWZLWKKHDULQJ
DLGLLLVHYHUHYLVXDOLPSDLUPHQWLYLQDELOLW\WRXVHORZHUH[WUHPLWLHVZKHHOFKDLUXVHUYUHOLDQFHRI
ZDONLQJDLGµUROODWRU¶YLFRPSOHWHORVVRIKHDULQJYLLDSDUHQWZLWKDFKLOGLQDEDE\FDUULDJHDQG
YLLL FRJQLWLYH OLPLWDWLRQV 7KH VHFRQG VDPSOH FRQVLVWHGRI SHRSOHZLWKRXW DQ\ IXQFWLRQDO OLPLWDWLRQV
,QGLYLGXDOV IURP ERWK JURXSV ZHUH WR FRPSOHWH D µZHOONQRZQ¶ WUDYHO FKDLQ DQG DQ µXQNQRZQ¶ WUDYHO
FKDLQHQGLQJXSLQD[PDWUL[
7KH WUDYHOOHUV ZHUH HTXLSSHGZLWK DPRELOHPLFURSKRQH WR UHSRUW RQ FULWLFDO LVVXHV GXULQJ WKH WULS
7KH\GLGWKLVGXULQJDWULSIURPWKHLUKRPHVWRDFKRVHQGHVWLQDWLRQ'XULQJWKHWULSDVHFRQGSHUVRQD
UHVHDUFKHUXVHGDPRELOHYLGHRFDPHUD7KLVSHUVRQIROORZHGWKHWUDYHOOHUWRGRFXPHQWWKHSK\VLFDODQG
FRPPXQLFDWLRQ HQYLURQPHQW 7KH WUDYHOOHUV ZHUH LQVWUXFWHG WR FRQWULEXWH E\ D µWKLQNDORXG¶
PHWKRGRORJ\²D SV\FKRORJLFDO PHWKRG IRU GRFXPHQWLQJ VSRQWDQHRXV SHUFHSWLRQV RI WKH WUDYHO
H[SHULHQFH 7KLV GDWD FROOHFWLQJ SURFHGXUH ZDV XVHG SDUWO\ LQ RUGHU WR HQFRXUDJH WKH UHVSRQGHQWV WR







SXUSRVH7KHVH LQFOXGHG UHFRUGLQJV RI WKH WUDYHOOHU OHDYLQJ RQHPRGH SDVVLQJ VD\ D WUDQVLW KDOO DQG
WKHQFRQWLQXLQJE\DQRWKHUWUDQVSRUWPRGH,QWKHYLGHRVZHZHUHDEOHWRLGHQWLI\WKHWUDYHOOHUV¶PRELOLW\
EHKDYLRXUDQGJHVWXUHV²DVZHOODVWKHYDULRXVSK\VLFDOREMHFWVWKDWIRUPHGHOHPHQWVRIWKHSURFHVV7KH
HPSLULFDO PDWHULDO VKRZ KRZ WKH µUHVSRQGHQWV¶ RU LQIRUPDQWV SRLQWV DVN WRXFK DQG VPHOO GLIIHUHQW
DVSHFWVRIWKHHQYLURQPHQW,IVRPHWKLQJLQWKHVHUYLFHHQYLURQPHQWZDVRIVLJQLILFDQFHWKHUHVSRQGHQW
ZDVDEOHWRFRPPHQWRQLWXVLQJWKHPRELOHPLFURSKRQH7KLVGDWDDSSURDFKJXLGHGWKHDQDO\VLVRIZKDW
LV LPSRUWDQW IRU WKH WUDYHOOHU DQG KRZ WR LQWHUSUHW LWV LQIOXHQFH DQGPHDQLQJ7KLV DSSURDFK HQDEOHG D
PRUH SURIRXQG XQGHUVWDQGLQJ RI WKH FRQWH[WXDO VHWWLQJ E\ KDYLQJ WKH UHVSRQGHQW SRLQW RXW LPSRUWDQW
DVSHFWVDQGSURYLGHVKLVRUKHULQWHUSUHWDWLRQRILW
)ROORZLQJWKLVLQVLWXDSSURDFKEDVHGRQRSHQFRGLQJRIGDWDWKHLQYHVWLJDWLRQXQFRYHUHGIDFWRUVWKDW
DUH UHOHYDQW IRU WKH WUDYHOOHUV ,Q WKDW VHQVH WKH\ DUH XWLOL]HG WR VRUW RXW FULWLFDO LVVXHV DQG HDVH RXU
XQGHUVWDQGLQJRIKRZWRLQWHUSUHW WKHLUH[SHULHQFH8VDELOLW\ZDVXVHGDVDVHQVLWLVLQJFRQFHSWWRJXLGH




VRXUFH RI LQIRUPDWLRQ GDWD FROOHFWLRQ DERXW WUDYHO SURFHVVHV KDV EHHQ VHOIUHSRUWLQJ *LWOLQ 
6WHLQIHOG 	 'DQIRUG  DQG TXHVWLRQQDLUHV RU VWUXFWXUHG FKHFNOLVWV IRFXVLQJ HQYLURQPHQWDO
FRPSRQHQWV DORQH /DYHU\ 	 .QR[  *LYHQ WKH GHILQLWLRQ RI XVDELOLW\ LQ WUDYHO SURFHVVHV VXFK
PHWKRGV DUH RI OLPLWHG YDOXH %\ GHILQLWLRQ WKH\ ODFN LQIRUPDWLRQ RQ WKH SHUVRQDO FRPSRQHQW ,W LV
GLIILFXOWIRUWKHXVHUWRDVVHVVXVDELOLW\ZLWKRXWWDNLQJLQWRDFFRXQWWKHDFWLYLWLHVWKDWZLOOEHSHUIRUPHGLQ
WKH WUDQVSRUW V\VWHP 2WKHU WHFKQLTXHV KDYH EHHQ IRFXV JURXSV VWUXFWXUHG LQWHUYLHZV DQG LQIRUPDO
GLVFXVVLRQV 0F.HQQD 	 /DYHU\  )RU RXU SXUSRVH LQIRUPDWLRQ LV UHTXLUHG DERXW LQGLYLGXDO
FDSDFLW\WUDYHOOHUDFWLYLWLHVDQGHQYLURQPHQWDOIDFWRUV%XWYDOLGDQGUHOLDEOHPHWKRGVIRUSURGXFLQJVXFK




ZLWK QHJDWLYH LPSOLFDWLRQV RQ YDOLGLW\ 0RUH HODERUDWH PHWKRGV VKRXOG LQFOXGH FRQWH[W VSHFLILF
LQIRUPDWLRQ UHJDUGLQJ DVSHFWV EHIRUH GXULQJ DQG DIWHU WKH WULS DV ZHOO DV DVSHFWV OLQNHG WR XVH RI
HTXLSPHQW WLPH VHFXULW\ DQG HPSOR\HH FRQGXFW )RU DQ RYHUYLHZ RI PHWKRGRORJLFDO LVVXHV DQG
SUREOHPV VHH&DUOVVRQ ZKRFRQFOXGH WKDWG\QDPLFHQYLURQPHQWDOYDULDWLRQV LQSXEOLF WUDQVSRUW






7KH VWXG\ GRFXPHQWHG  WULSV  ZLWK IXQFWLRQDO OLPLWDWLRQV  ZLWKRXW IXQFWLRQDO OLPLWDWLRQV
5HVSRQGHQWVFRPPHQWHGRQWKHLUSUHYLRXVWUDYHOH[SHULHQFHVDVZHOODVWKHLUSUHVHQWH[SHULHQFH$PRQJ
WKHLVVXHVIUHTXHQWO\UHSRUWHGVRPHZHUHFRQVLGHUHGWREHPRUHSUREOHPDWLFLPSRUWDQWDQGRYHUDUFKLQJ
,Q SDUWLFXODU UHVSRQGHQWV UHSRUWHG RQ WKHLU SUREOHPV LQ PDQDJLQJ QRGHV EHWZHHQ GLIIHUHQW WUDQVSRUW
PRGHVWUDQVLWDUHDVZDONLQJSDVVDJHVOD\RXWDQGVRRQ7KHILQDOOLQNIURPILQDOWUDQVSRUWPRGHYLD
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DQGGLVDEOHG FXVWRPHUVQHHG WRKDQGOHYDULRXV DVSHFWV RI DQ LQIRUPDWLRQ V\VWHP VXFK DV RUGHULQJ DQG
XVLQJ WKH WHOHSKRQH RU ,QWHUQHW VHUYLFHV PDQDJLQJ SHUVRQDO LQWHUDFWLRQ DQG WDONLQJ WR VHUYLFH SHUVRQV
EHIRUH GXULQJ DQG DIWHU WKH WULS DQG XVLQJ HTXLSPHQW HOHYDWRUV DQG VR RQ +DQGOLQJ DXWRPDWLF VHOI
VHUYLFHWHOHSKRQHµPHQXV¶WRREWDLQVSHFLDOKHOSGXULQJRUEHIRUHWKHDFWXDOWULSZDVGLIILFXOWHYHQIRU
IUHTXHQW WUDYHOOHUV7KHRYHUFURZGHGDQGQRLV\HQYLURQPHQWPDGH LWPRUHGLIILFXOW IRU UHVSRQGHQWV WR
KHDUZKDW WKH DXWRPDWHGYRLFHVZHUH VD\LQJ6RPHQHZ VHUYLFHV VXFK DV WXUQLQJRQ IRRWOLJKWV IRU WKH
VXEZD\ DQG XVLQJ WKH WHOHSKRQH VHUYLFH VXIIHUHG IURP PDOIXQFWLRQ ,Q DGGLWLRQ WKHUH ZDV D ODFN RI
LQIRUPDWLYHVLJQVDQG WDFWLOH UHIHUHQFHV LQ WKHSK\VLFDO OD\RXW7KH LQIRUPDWLRQSODFHGDW WKH WUDYHOOHUV¶
GLVSRVDOVLJQVWLPHWDEOHVDQGVRRQZDVQRWDOZD\VKHOSIXOLQVXSSRUWLQJWKHSURFHVVGLPHQVLRQRIWKH
WULS
$W D FXVWRPHU OHYHO LW ZDV REYLRXV WKDW SK\VLFDO DWWULEXWHV VSDWLDO IDFWRUV VHOIVHUYLFH PDFKLQHV
JXLGLQJVRXQGVFRPPXQLFDWLRQVLJQV RU ODFN WKHUHRI DQG WUDQVSRUWQRLVHDUH LPSRUWDQWFXHV ,I WKHVH
DUH LQDSSURSULDWH WKH WUDYHO SURFHVV LV SHUFHLYHG DV GLIILFXOW OHVV DFFHVVLEOH DQG VRPHZKDW LQVHFXUH




:KLOVW WKH RSWLRQ IRU WKH WUDYHOOHUV LV WR VWRS DW WLPH VFKHGXOHV RU OLQH V\VWHP PDSV WKH PRYLQJ
ZDONZD\V HVFDODWRUV IRRWEULGJHV SDYHPHQWV DQG WKH HQGOHVV VXEZD\V WKDW VWUHWFK GRZQ WKH OHQJWK RI
















$ ILQDO PHWKRGRORJLFDO UHPDUN LV WKH IDFW WKDW WKH WUDYHOOHU EHLQJ REVHUYHG DQG WKH REVHUYHU







DERXW H[LVWLQJ WKHRU\ RQ VHUYLFHV 6RPH ILQGLQJV IURP WKH SUHVHQW LQGLFDWH WKDW UHVSRQGHQWV UHSRUW RQ
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XQH[SHFWHG LVVXHVZKHQFRQIURQWHGZLWK WKHDFWXDO UHDOWLPHVHUYLFHH[SHULHQFH6XFK LVVXHVFXHVDQG
IDFWRUVFDQIRUPDQHZJURXQGIRUWKHRU\GHYHORSPHQWDQGPRUHSURIRXQGXQGHUVWDQGLQJRIZKDWUHDOO\
PDWWHUVGXULQJVHUYLFHSURFHVVDQG LQ LQWHUDFWLRQZLWK VHUYLFHVFDSHV7KH WKHRUHWLFDO LPSOLFDWLRQ LV WKDW
PRUHLQGHSWKVWXGLHVDUHQHHGHGLQIXWXUHUHVHDUFK
7KHUHLVDQHHGIRUDFKDQJHLQWKHSHUFHSWLRQRIZKDWFRQVWLWXWHVµTXDOLW\¶LQSXEOLFWUDQVSRUW0RUH
HPSKDVLV VKRXOG EH SODFHG RQ FXVWRPHU H[SHULHQFHV WKDQ RQ VSHFLILF IHDWXUHV RI WKH DFWXDO VHUYLFH
6HUYLFH SURFHVVHV QHHG WR EH GHYHORSHG PRUH IURP D FXVWRPHU SHUVSHFWLYH LI PDQDJHPHQW ZLVKHV WR
FUHDWHDPRUHDFFHVVLEOHDQGQRQGLVFULPLQDWLQJWUDQVSRUWV\VWHP
,W LV DSSDUHQW WKDW WKH VHUYLFHVFDSH LQ SXEOLF WUDQVSRUWDWLRQ QHHGV WR EH RUJDQLVHG LQ D ZD\ WKDW
IDFLOLWDWHV FXVWRPHU PRELOLW\ IRU DOO FXVWRPHUV:KDW LV HDV\ DQG ORJLFDO IRU DEOHERGLHG DQG IUHTXHQW
WUDYHOOHUV LV QRW QHFHVVDULO\ HDV\ DQG ORJLFDO IRU GLVDEOHG DQG LQIUHTXHQW WUDYHOOHUV (QYLURQPHQWDO
GHVLJQHUVFRXOGEHQHILWIURPXVLQJWKLVW\SHRIGDWDRQFXVWRPHUEHKDYLRXU²SD\LQJSDUWLFXODUDWWHQWLRQ
WR WKH FRPPXQLFDWLRQ HQYLURQPHQW IURP D SURFHVVXDO SHUVSHFWLYH0DUNHWLQJ SHUVRQQHO FRXOG SURYLGH
PRUHDFFXUDWHLQIRUPDWLRQWRWUDYHOOHUVGXULQJEHIRUHDQGDIWHUWULSV
$UPHGZLWKDPRUHSURIRXQGNQRZOHGJHRIFXVWRPHUV¶UHDOWLPHSHUFHSWLRQVVHUYLFHRSHUDWRUVZRXOG




LQ LQWHJUDWLQJYDULRXVUHVSRQVLEOHRUJDQLVDWLRQV ,Q WKHFDVHRISXEOLF WUDQVSRUW WKHUHDUHPDQ\DFWRUV²







$ODP ,  ³$Q ([SORUDWRU\ ,QYHVWLJDWLRQ RI 8VHU ,QYROYPHQW LQ 1HZ 6HUYLFH 'HYHORSPHQW´
-RXUQDORIWKH$FDGHP\RI0DUNHWLQJ6FLHQFH9RO1RSS
$XEHUW*DPHW 9  ³7ZLVWLQJ 6HUYLFHVFDSHV 'LYHUVLRQ RI WKH 3K\VLFDO (QYLURQPHQW LQ D 5H
$SSURSULDWLRQ3URFHVV´,QWHUQDWLRQDO-RXUQDORI6HUYLFH,QGXVWU\0DQDJHPHQW9RO1R
$XEHUW*DPHW 9  7ZLVWLQJ VHUYLFHVFDSHV GLYHUVLRQ RI WKH SK\VLFDO HQYLURQPHQW LQ D UH
DSSURSULDWLRQSURFHVV,QWHUQDWLRQDO-RXUQDORI6HUYLFH,QGXVWU\0DQDJHPHQW9RO1RSS
%DWHVRQ-(*0DQDJLQJVHUYLFHVPDUNHWLQJUGHG/RQGRQ'U\GHQ








&DUOVVRQ *  ³&DWFKLQJ WKH %XV LQ 2OG $JH 0HWKRGRORJLFDO $VSHFWV RI $FFHVVLELOLW\
$VVHVVPHQWVLQ3XEOLF7UDQVSRUW´'LVV/XQG8QLYHUVLW\6ZHGHQ
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'HQ+DULQJ0-³3V\FKR6RFLDO'\QDPLFVRI6HUYLFH(QFRXQWHUV([SORULQJ4XDOLW\LQ)DFH
WR)DFH&RPPXQLFDWLRQ´'LVV5RVNLOGH8QLYHUVLW\'HQPDUN
(FKHYHUUL 3  ³0HWKRGRORJLFDO ,VVXHV LQ 5HVHDUFKLQJ 6HUYLFH (QFRXQWHUV  $ 9LGHREDVHG
$QDO\VLV RI &RPPXQLFDWLRQ´ 3DSHU SUHVHQWHG DW WKH WK ,QWHUQDWLRQDO 5HVHDUFK 6HPLQDU LQ 6HUYLFH
0DQDJHPHQW/D/RQGHOHV0DXUHV)UDQFH
(FKHYHUUL3³&XVWRPHU'ULYHQ'HYHORSPHQWRIWKH6HUYLFH/DQGVFDSH$9LGHREDVHG$QDO\VLV






0RRUH (GV $GYDQFHV LQ HQYLURQPHQW EHKDYLRU DQG GHVLJQ 9RO  SS  1HZ <RUN
3OHQXP
*LWOLQ /1 7HVWLQJ KRPHPRGLILFDWLRQ LQWHUYHQWLRQV ,VVXHV RI WKHRU\PHDVXUHPHQW GHVLJQ
DQGLPSOHPHQWDWLRQ,Q56FKXO]*0DGGR[	03/DZWRQ(GV$QQXDOUHYLHZRIJHURQWRORJ\
DQGJHULDWULFV9RO6SULQJHU





+HDWK &  ³7KH$QDO\VLV RI$FWLYLWLHV LQ )DFH WR )DFH ,QWHUDFWLRQ8VLQJ9LGHR LQ4XDOLWDWLYH
5HVHDUFK7KHRU\0HWKRGDQG3UDFWLFH´6LOYHUPDQ(G6DJH3XEOLFDWLRQV













/DYHU\ , 'DYH\ 6 :RRGVLGH $ 	 . (ZDUW .  7KH YLWDO UROH RI VWUHHW GHVLJQ DQG
PDQDJHPHQWLQUHGXFLQJEDUULHUVWRROGHUSHRSOH¶VPRELOLW\/DQGVFDSHDQG8UEDQ3ODQQLQJ

/RYHORFN &+ 9DQGHUPHUZH 6 /HZLV %  6HUYLFHV 0DUNHWLQJ ± $ (XURSHDQ 3HUVSHFWLYH
3UHQWLFH+DOO(XURSH/RQGRQ
0DJQXVVRQ 3 0DWWKLQJ - 	 3 .ULVWHQVVRQ  ³0DQDJLQJ 8VHU ,QYROYHPHQW IRU 6HUYLFH
,QQRYDWLRQ([SHULPHQWVZLWK LQQRYDWLQJ HQGXVHUV´ -RXUQDO RI 6HUYLFH5HVHDUFK9RO 1R  SS

0DWWKLQJ -  ³&XVWRPHU ,QYROYHPHQW LQ1HZ6HUYLFH'HYHORSPHQW´'LVV.DUOVWDG8QLYHUVLW\
6WXGLHV
0HQRU / - 7DWLNRQGD 0 9 	 6 ( 6DPSVRQ  ³1HZ 6HUYLFH 'HYHORSPHQW $UHDV IRU
([SORLWDWLRQDQG([SORUDWLRQ´-RXUQDORI2SHUDWLRQV0DQDJHPHQW9ROSS
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1DVDU - /  1HZ GHYHORSPHQWV LQ DHVWHWLFV IRU XUEDQ GHVLJQ ,Q ( + =XEH	* 70RRUH
(GV$GYDQFHVLQHQYLURQPHQWEHKDYLRUDQGGHVLJQ9ROSS1HZ<RUN3OHQXP
1LHOVHQ-8VDELOLW\HQJLQHHULQJ6DQ)UDQVLVFR0RUJDQ.DXIPDQ






	0 3HWHUVRQ (GV+DQGERRN RI RUJDQL]DWLRQDO FXOWXUH DQG FOLPDWH SS  7KRXVDQG2DNV
&$6DJH
5LNVWUDILNHQHWDO´+HODUHVDQ´(QJ³7KHHQWLUHWUDYHOFKDLQ´




6WHLQIHOG(	*6'DQIRUG 7KHRU\DVDEDVLV IRU UHVHDUFKRQHQDEOLQJHQYLURQPHQWV ,Q(




8QLWHG 1DWLRQV 81  6WDQGDUG 5XOHV RQ WKH (TXDOLVDWLRQ RI 2SSRUWXQLWLHV IRU 3HUVRQV ZLWK
'LVDELOLWLHV1HZ<RUN81
9DUJR6/	5)/XVFK D ³(YROYLQJ WR D1HZ'RPLQDQW/RJLF IRU0DUNHWLQJ´ -RXUQDO RI
0DUNHWLQJ9RO1RSS
9LOQDL<DYHW] , 5DIDHOL $ 	 & 6FKQHLGHU <DDFRY 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